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Executive Summary





          
Note: An asterisk (*) indicates a high probability that the work will be leveraged with other ongoing efforts. The
figure given is the California Energy Commission’s projected per-year expenditure over the short-term period.



Roadmap Organization



Acronyms

1. Issue Statement



2. Public Interest Vision

3. Background





3.1 Computational and Decision-Analysis Tools for Integrated Risk Assessment



                                                     
1 Theoretically, the general equilibrium paradigm—originated primarily by Arrow and Debreu in the 1950s—can be
extended to incorporate uncertainty. Implementing this extension in practice, however, confronts substantial hurdles,
some of which are noted in the succeeding discussion.



                                                     
2 This discussion draws in part upon Kann and Weyant (2000).







                                                     
3 A similar point applies to the treatment of intergenerational equity and distributional issues. Because of the long
timescales involved in climate policy analysis, assumptions regarding the rights and interests of future generations
are unavoidable and have a substantial influence on the conclusions. The representation of these issues in the
standard framework has been intensively critiqued (e.g., Howarth and Norgaard 1992; Howarth 2000).



3.2 Climate Change Impact Mitigation and Adaptation







3.3 The Determinants of Energy Demand and Energy-related Technological
Change

                                                     
4 It will not be the exclusive focus of such policies, because biological carbon sequestration may also play a
significant role in California.



                                                     
5 A recent effort to integrate “top-down” and “bottom-up” findings at the national level is described in Krause et al.
(2002); this work also discusses the exclusive reliance by the U. S. government on ‘top-down’ analysis in assessing
the Kyoto Protocol.
6 In the early to mid-1990s, there was some initial movement toward constructive engagement—at least on the terms
of debate, stimulated in part by the widely cited paper by Sutherland (1991). These issues were a focal point of the
Stanford University Energy Modeling Forum (EMF) study (EMF 13) on “Markets for Energy Efficiency” (REF).
The October 1994 special issue of the journal Energy Policy, which arose from the EMF meetings, presented a
variety of viewpoints on the “gap,” from both economists and technologists (Huntington et al. 1994). Unfortunately,
this potential opening for more productive interactions among the parties to the “top-down/bottom-up” debate has
for the most part remained unexploited.



                                                     
7 The evidence for the “gap” has been frequently criticized for being “engineering” in character and failing to take
account of economic fundamentals. However, much of this evidence was in fact the product of research by
econometricians applying discrete choice methods, and is rather consistent across a range of studies.



—
—

                                                     
8 It is important to note that this discussion pertains to technological invention by the private sector, as opposed to
R&D undertaken directly by the government.



                                                     
9 The same pattern is observed in the California energy-to-gross state product ratio (author’s calculations).



3.4 Integrated GHG Mitigation Policies and Crosscutting Issues

                                                     
10 Other approaches here refers in particular to “grandfathering” of permits, in which case there are no revenues to
recycle, and to so-called “lump-sum” rebating of revenues, which has no effect on existing tax distortions.
11 One important, indeed central, focus in the revenue recycling literature has been the so-called “strong double
dividend hypothesis”: whether use of emissions revenues to offset preexisting distortionary taxes would, per se,
yield net economic gains even without the accompanying environmental benefits. In other words, would revenue
recycling “pay for itself” as a fiscal, as opposed to environmental, policy? Following early optimism on this point,
the expert opinion converged on a rejection of the strong double dividend hypothesis (e.g., Bovenberg and DeMooij
1994). Recent work, however, is lending new credence to the hypothesis (Parry and Bento 2000).







3.5 The PIER Focus

4. Current Research and Research Needs

 

 

 

 

 
 



 

 
 

4.1 Computational Modeling and Decision Analysis

4.2 Impacts and Adaptation Analysis



4.3 Behavioral Economics and Energy-Efficiency Investment

                                                     
12 Although this is a subscription service, an overview of the EVRI can be accessed at:
http://www.evri.ec.gc.ca/evri/english/tour.htm.



4.4 Characteristics of Energy-related Technological Change

4.5 Information Technology (IT) and Energy Trends



4.6 Revenue Recycling

4.7 Integrating Air Quality and Multi-gas GHG Abatement Strategies

                                                     
13 “Workshop on Assessing the Ancillary Benefits and Costs of Greenhouse Gas Mitigation Strategies,” OECD
Environment, Washington, D.C., 27–29 March 2000.



4.8 Regional GHG Trading Markets

4.9 GHG Abatement Cost Modeling for Non-CO2 GHGs



5. Goals

5.1 Short-term Objectives14

 

• 

 

                                                     
14 Short-term refers to a 1–3 year time frame; mid-term to 3–10 years; and long-term to 10–20 years. The activities
specified in the roadmap are projected to begin sometime within the designated time frames, and the duration of
actual projects may be less than the entire term specified.
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Objective Projected Cost
($000 per year)

   500

   300

   300

   300

   150

   100

200

150

150

Total Short-term Cost per Year    2,100
Note: An asterisk (*) indicates a high probability that the work will be leveraged with other ongoing efforts. The
figure given is the California Energy Commission’s projected per-year expenditure over the short-term period.



5.2 Mid-term Objectives

 

 

 

 



 

 

 



5.3 Long-term Objectives

 

 

 

 



 

 

 



6. Leveraging R&D Investments
6.1 Methods of Leveraging

6.2 Opportunities

7. Areas Not Addressed by This Roadmap



8. References















Appendix A
Current Status of Programs

                                                     
15 ETSAP is a permanent program of the OECD International Energy Agency (IEA).
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